Objective: Behavioral and psychological symptoms of dementia (BPSD) are among the most challenging aspects of Alzheimer disease for patients and their families. Previous studies have found associations between informant-reported retrospective personality and BPSD; we test whether prospective, self-reported personality predicts who will experience these symptoms.
| INTRODUCTION
Alzheimer disease (AD) and related dementias take a substantial emotional and economic toll on both the patient and the family of the person with dementia. 1 Many aspects of the disease and its progression are difficult, but it is the behavioral and psychological symptoms of dementia (BPSD) that loved ones often report as the most problematic. 2 Individuals who have BPSD need greater supervision, 3 progress in the disease faster, 4, 5 are more likely to be institutionalized, 6 and have a greater cost of care 7 than individuals who do not have these symptoms. BPSD also contribute greatly to family and professional caregiver burden and are among the most challenging symptoms in the management of dementia. 8, 9 As such, BPSD are a strong predictor of placement into a nursing home from living in the community. 6, 10 Identifying who is at greatest risk of these symptoms is critical to help caregivers understand and proactively manage potential symptoms. To that end, the purpose of the present research is to examine whether self-reported personality traits are associated with proxy-reported BPSD at the end of life.
Behavioral and psychological symptoms of dementia, also referred to as neuropsychiatric symptoms of dementia, are heterogeneous and operationalized in various ways. In general, BPSD are typically described as disturbances in psychological functioning, perception, motor function, circadian rhythms, and eating behaviors. 11 Common symptoms include depression, apathy, elation, and delusions (psychological disturbances), hallucinations (perceptual disturbances), wandering, repetitive purposeless behaviors, verbal aggression, and physical aggression (motor function disturbances also referred to as agitation), change in sleep patterns (circadian rhythm disturbances), and loss or increase in appetite (eating behavior disturbances). 11 Personality traits have been implicated in both risk for AD and behavioral symptoms associated with dementia. Personality, as defined by the five-factor model, is operationalized into 5 dimensions 12 : Neuroticism (the tendency to experience negative emotions), Extraversion (the tendency to be outgoing and sociable),
Openness (the tendency to be creative and open-minded),
Agreeableness (the tendency to be trusting and compassionate), and Conscientiousness (the tendency to be organized and disciplined).
These personality traits have been associated consistently with risk of Alzheimer disease: Individuals who score higher in Neuroticism and lower in Conscientiousness have a 3-fold increased risk of AD compared with individuals who score on the opposite end of the spectrum of these traits. 13 Higher Openness and Agreeableness have been found to be protective against dementia. 13 Personality traits have been associated with various aspects of behavioral symptoms. 14, 15 A systematic review of the literature up to 2010 found that of the 5 traits and across a range of BPSD, Neuroticism had the most associations with mood and aggression-related symptoms across the studies reviewed. 16 Specifically, 7 out of 18 studies found a significant association between Neuroticism and these symptoms. This association is consistent with the broader literature on Neuroticism that indicates that this trait is a strong risk factor for mood and other psychiatric disorders across the lifespan. 17 Although the other 4 personality traits were associated with behavioral symptoms in individual studies, when aggregated together, there was little evidence of consistent associations. 16 The more recent literature continues to be mixed, with some studies finding no association between personality and BPSD 18 and others findings associations for Neuroticism and Openness and the total number of symptoms.
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Previous research on the relation between personality traits and BPSD has been critical for raising awareness of this issue and providing an initial evidence base for an association. This research has relied on proxy-reported, retrospective assessments of personality traits. In these studies, researchers ask a proxy, usually the caregiver or other knowledgeable informant, to report on the person with dementia's personality prior to the onset of dementia and, at the same time, to report on the person's current behavioral symptoms. Such retrospective reports are informative but may be subject to recall biases. 20, 21 Given the significant changes in personality that take place with the onset of the disease, 22 the proxy may rely partly on current personality in making retrospective assessments or may exaggerate predementia personality characteristics in contrast to current behaviors and mood. Studies that use self-reported personality are needed to test whether these traits prospectively predict who will manifest specific behavioral symptoms.
To address this need, the present research uses a subsample of a large national panel study to examine whether self-reported personality traits are associated with risk of 7 behavioral symptoms in the last year of life as reported by a knowledgeable proxy. Given that Neuroticism is a strong risk factor for psychopathology across the lifespan 17 and that some previous studies have found an association between Neuroticism and BPSD, 16 we expect this trait to be associated with an increased risk of BPSD. Likewise, given that Conscientiousness is a consistent protective factor against Alzheimer disease 23 and cognitive decline, 24 we expect this trait to be associated with lower risk of BPSD. We do not make specific predictions for the other 3 traits. In addition to the main effect of personality on BPSD, we examine whether any of these associations are moderated by age, gender, race, education, baseline cognitive status, and interval between personality and BPSD assessments to determine whether the relations are similar or different across demographic groups, cognitive status, and interval between testing. . Second, we selected participants who either self-reported or had a proxy report of a diagnosis of dementia while was still alive. Third, we selected participants whose proxy
Key points
• Retrospective observer-reports of personality have been associated with behavioral and psychological symptoms of dementia (BPSD).
• Self-reported personality is a prospective predictor of who will experience BPSD.
• Self-reported Neuroticism prospectively predicted 7 symptoms; higher Conscientiousness was associated with less symptomatology.
indicated that the participant had a memory-related disease or significant memory problems at the end of life in the exit interview after the participant's death. There were 1998 deceased HRS participants (54% female) with self-reported personality, evidence of a memory impairment, and information on behavioral symptoms, as reported by a knowledgeable proxy in the exit interview. Of the knowledgeable proxies, 33% were spouses of the deceased, 49% were children of the deceased, 17% were other relatives, and <1% were from outside the family. (not at all) to 4 (a lot). Relevant items were reverse scored, and the mean was taken across items for each trait (range 1-4).
| Behavioral symptoms
As part of the exit interview, the knowledgeable proxy of the deceased HRS participant reported on behavioral symptoms. Seven items were chosen based on their relevance to the most significant behavioral symptoms of dementia commonly identified. 11, 27 Specifically, the proxy was asked, "Was there a period of at least one month during the last year of his/her life when he/she had…." Proxies answered this question for depression, periodic confusion, and uncontrolled temper.
Proxies were also asked, "Did he/she ever…" get lost in a familiar environment, wander off alone, and ever see or hear things that were not really there. Finally, proxies were asked, "In the last two years, could he/she be left alone for an hour or so?" For each item, proxies responded no (recoded as 0) or yes (recoded as 1). For each behavioral symptom, the item was set to missing when the proxy either did not know or refused to answer. We also took a sum across the 7 symptoms as a measure of how many symptoms each participant exhibited (range 0-7).
| Cognitive status
As part of regular assessments that occur in HRS every 2 years, participants completed the TICSm. The total TICSm score (possible 27 points) is the sum of performance on immediate and delayed recall of 10 words (range 0-20 points), serial 7 subtraction (range 0-5 points), and backward counting (range 0-2 points). Participants who scored ≤11 points were classified as cognitively impaired (52% of the sample). The TICSm has been validated previously against a comprehensive neuropsychological assessment and clinical diagnosis of dementia 25, 26 and used to track national trends in dementia. 27 
| Analytic strategy
We used logistic (individual symptoms) and linear (BPSD sum)
regression to test the association between baseline personality and behavioral symptoms of dementia reported in the exit interview.
Specifically, we predicted each symptom and the BPSD sum from self-reported personality, controlling for age at the personality assessment, sex, race, education, and interval between the personality assessment and the exit interview. We then tested whether any of these associations varied by cognitive status at baseline, interval between the personality and BPSD assessments, age, sex, race, or education.
3 | RESULTS Table 1 shows the descriptive statistics for all study variables. Participants completed the personality measure 2 to 8 years before death (M = 4.81 years, SD = 2.06), for a total of 9620 person-years. The prevalence of behavioral symptoms ranged from 7% for wandering off to 62% for periodic confusion. The analytic sample ranged from n = 1836 to n = 1990 due to missing data on the outcome measures.
The most consistent association between personality and behavioral symptoms was for Neuroticism (Table 2) : Participants who scored higher in Neuroticism were at a 22% to 58% greater risk of experiencing BPSD, including getting lost in familiar places, wandering off, not being able to be left alone, hallucinations, depression, periodic confusion, and an uncontrolled temper. Not surprisingly, this trait was also associated with a greater number of symptoms overall.
Although Conscientiousness was only associated with lower risk of getting lost in familiar places and lower risk of not being able to be left alone, it was associated with fewer symptoms overall. Finally, 2 associations emerged for the other traits: Extraversion was associated Those high in Neuroticism were more likely to get lost in familiar places, wander off, were not able to be left alone, had hallucinations, and experienced depression, periodic confusion, and an uncontrolled temper. These associations for Neuroticism did not vary across different demographic groups.
Across the lifespan, Neuroticism is a risk factor for psychiatric disorders. The DSM-V, for example, lists Neuroticism as a well-established risk factor for major depressive disorder and as a risk for worse long-term outcomes. 30 Neuroticism has likewise been implicated in anxiety, substance use, and other depressive disorders. 17 The literature on Neuroticism and BPSD has been somewhat mixed, 18, 19 but a systematic review of the literature indicated that this trait has the most consistent association with BPSD. 16 The present findings indicate that a tendency toward experiencing negative Note. Coefficients are odds ratios (95% confidence interval) from logistic regression predicting each behavioral symptom from personality, controlling for baseline age, gender, race, education, and interval between personality assessment and the exit interview. The coefficients for Symptom Sum are standardized regression coefficients predicting the sum of all behavioral symptoms controlling for the same set of covariates.
*P < .05. **P < .01.
emotions, as self-reported by the individual, is a consistent predictor of symptoms across a range of behavioral domains. Individuals high in Neuroticism are emotionally reactive and do not respond well to stress. 31 This tendency appears to continue to shape behavior as individuals struggle with cognitive impairments at the end of life.
Conscientiousness was only associated with 2 of the 5 symptoms:
Participants who scored high on this trait were less likely to get lost in familiar places and were less likely to not be able to be left alone.
Across the lifespan, Conscientiousness is associated with better health and well-being 32, 33 and greater self-control. 35 Individuals who score high in Conscientiousness are less likely to develop Alzheimer disease, relative to those who score low on this trait 23 and are more resilient to the presence of neuropathology in the brain. 35 The negative association between Conscientiousness and the sum of behavioral symptoms suggests that individuals who score high in this trait have fewer behavioral symptoms in total rather than a protective effect for specific symptoms. And, as expected, the other 3 traits were not consistently associated with the BPSD in this study.
The self-report personality assessment was relatively close (ie, It is of note that the association between Neuroticism and the 7 behavioral symptoms did not vary by gender, age, race, or education.
This similarity across groups indicates that even if there are mean-level differences in Neuroticism across demographic groups (eg, women tend to score higher in Neuroticism than men), the risk associated with this trait is similar. There were some significant interactions with the sociodemographic factors for the other traits. These interactions, however, were generally small in magnitude and a clear pattern across symptoms did not emerge. This finding suggests that an individual demographic group did not have a particular personality profile that increased risk of BPSD relative to other demographic groups.
The current findings have relevance for interventions to reduce and manage behavioral symptoms of dementia. The BPSD are among the most difficult aspects of dementia, especially for caregivers. 6 These symptoms are often managed with pharmaceutical interventions, 37 with antipsychotic medications the most commonly prescribed to manage symptoms. 38 Yet, antipsychotics have limited efficacy and significant adverse effects, including accelerated cognitive decline and increased risk of death. 39 Effective nonpharmaceutical interventions are clearly needed to more effectively manage BPSD while protecting the health and well-being of the person with dementia and caregivers.
Many behavioral interventions for BPSD aim to prevent symptoms by managing aspects of the environment that trigger specific symptoms. 40 There is some evidence that matching the intervention to the personality interests of the person with dementia is more effective than an intervention applied to everyone. 41 For example, Kolanowski et al 42 tested whether an intervention matched to the patient's personality style of interest would be more effective than the standard approach.
They found support for their hypothesis: Patients had a significant reduction in agitation and passivity when the activities in the intervention were matched with their personality style. Personality-tailored interventions may thus be more effective than ones that do not consider the person's basic characteristic tendencies.
The present study had a number of strengths. In contrast to previous studies on personality and BPSD, for example, the present research used a prospective design with a self-report measure of personality and proxy-reported behavioral symptoms. The relatively large sample was also a strength especially compared with previous studies that often had fewer than 100 participants. The present research did have limitations. First, we did not have a comprehensive measure of BPSD. The available items measured important behavioral symptoms, but it would be worthwhile in future research to have a more standardized measure. A more standardized measure would also allow us to differentiate symptoms that are potentially from delirium rather than dementia, which we could not do in this study. We also did not have a verified diagnosis of dementia but rather relied on participants' test scores and proxy-reports of cognitive impairments. It would be worthwhile in future research to have a physician-diagnosis of dementia to ensure proper categorization of participants as having had dementia.
Finally, it would also be worthwhile to get a more comprehensive measure of personality earlier in adulthood to both identify whether specific aspects of personality are stronger predictors of BPSD than the broad domains and to examine whether personality has similar predictive power when measured across a longer follow-up period. Despite these limitations, the present study indicates that self-reported Neuroticism and Conscientiousness are prospectively associated with who will display behavioral symptoms of dementia at the end of life.
